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I. Marcel (tallai-Hatcharb, oi: 7, 
Queens Acre. Chemii, in t:he County oi 
Sm"'i-ey. British. <lo hereby declare the 
nan ire of this iuveution to he as 
.") follows : — 

Tht- invention relates to an improved 
metiHul iov the prinluedon oi; porous slags 
or tttiiei- smelts. An outlet for such slags 
is; ro usL' tlieni, for exainjUe, as ag'^regiLtes 
U) ill r]>e pro<hte,tion ot building- material. 

Tf* produce porous slag it has a heady 
been proposed to pour molten blast fur- 
nace sla..u- over a static bed ot porous sand 
o)- like uiaterial which, prior to t.\\e pour- 
to ing of the shig. ht\s been well moistened 
with water. 

This method, which can for convenience 
]>e referred to as the *' sand-foaming " 
niethofl. should, if successfid, have liad 
•20 ^uhsanitial advantages over tlie various, 
forms of foa.minu machines such as those 
emplo\in,L; foaming wheels, conveyors and 
the like, because it v/ould have elhninated 
the extraordinary heavy maintenance 
'2.1 cost-^ of these machines. Tliese maclunes. 
l.ieini; exp(>sed to molten .material ad" a 
tempecatuve of about 1400—1500 degrees 
(Centigrade and to cold water and steam 
coiitnininated. by sidphurefcted liydrogen. 
>?0 .u'e sul>jected to exceptional wear and tear 
aiid are slioi't lived. 

In spite of this most attra.ctive a.dvan- 
l:iL:e of said-foanang. o\er machine foam- 
iuLj. tlie I'jrniL-r luethod couid not be 
:ir> adofttnd for the cliea}) niass-piv:^d notion of 
foamed smelts, niainly for ihe following 
i*eason.s : - — 

ft is well Icnown thai iihist-f urnace 
shiu's \*ai*v within wide liniiis in regard 
4.0 to tiicir clieniical eomjiosition . tempera- 
ture and viscosity. Tlie degree of foa.m- 
ability of slags depends, liowever. essen- 
tially on these three j)ropert.ier^. Blast 
furnaces are rjperafced to prodtic-t? iron aitd 
la not slau a.nd. therefore, the production of 
suitaiile slairs is, at i>est. only of secondary 
iin|){>rta!;ce. It is dne to t]u>i fact, that 
i'oMunni: methods, to be succesf^f ul . must 
fie cai>alde ot adapting tht-niselves readily 
50 to the va)'iatiuns in the pmi^erties of I'he 
slap. Such adai^tation d(3es not present a 
serious problem when machines are used 
[FnCG 1/-] 



for foaming 
])rovide for 



, as it is comparatively easy to 
the control of such nmchines 
by varying the speed ol; atiovcment of their 55 
parts, in order to reduce or hicrease the 
(fuant.ity of slag subjected to foaming per 
unit of* time- The sa.ujc applies to the 
water supply whicli is also reiulily vari- 
able wiLhin Wide hunts where a machine 60 
is employed. Tins al.)ihty to obtain full 
control vi-as completely lacking with the 
sand -foaming methods as proposed up to 
now. T'he bed of sand liad to be v/ell 
moislened previously to pouring. Due to 05 
ihe very liigh temperature of tlie molten 
siaf.^. the comparatively small quantity of 
moisture contained in the top part of the 
sand bed was instantly evaporated, leav- 
ing a top layer of perfectly dry porous 70 
sand which act.e<l as an effective insulator 
for the moisture in tlie lower layers and 
so prevented additional Tuoisture reaching 
the sla.g. The potu-ing of the molten slag 
nn to the sand bed from a single tixed 75 
position had the further effect of pi'odiic- 
inii" a very thick layer of .slag which, in 
eonsequence. could be foamed only to a. 
small degree as the quantity of moisture 
contained in the toivpart of tlie sand bed 80 
was completely iiia.dequate tor treatment 
of the layer of slag throughout its depth. 
The formation of ti thick layer of slag 
could have been avoided by nioving the 
ladle while the shig therein was being 85 
emptied over the sa.ud bed. thereby aim- 
ing^' to provide a layer of slag sufficiently 
■111 in for the nu)isture coiitained in the top 
nart of tlie sand l)cd to lie adequate, 
("nder these conditions, liowever, the area 90 
ivquired to obtain, a sufficient output of 
foM.med slag Vv'ould be so excessive as to be 
uneconomical for practical purposes. 

'i he idtimate residt of operatiiig with 
the sand foaming method was that tiie 95 
foam produced was nnich heavier and 
denser th;m the product of controlled 
macbuie foaming. On the other hand, 
t-hc use of the sand foannng method for 
t!«e ni'od.uctjoiv of a light foam by spread- U)0 
in-j; t:he molten slag in a thin layer v.'ould 
not constitute tv competitive method for 
the mass production of foamed slag, owdng 
to the large floor area required if a good 
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niitynii is in (m- »tii;int-;'i( tev) . TJio^c are 
'••(j:f.<<u[< m;. . in ^Jiiiu 'ii' I'ite L;:!'o;if 

Itiljll f'h'Nl i f i.'.i* I i v*M;i! 'CH- <.-Ov.js. lilt' S;ai(J 

7Mk' 'ilijcct u)0 ill V<.'Miir>M ]^ s«.i to 

a<l;if>i the -uii'l i'»;;i,!inu i f iL-i { I'f 1 . th^it- 

i^lics. it IS iifKkr I'uU L-ontf^A. iliei'elj;^ 
in c'Oiiihiiiint; the itMt a,!^f - oi' >V!Mi inniii- 
iiii;" with iUn<e >a if!:K'I>iiio i-jMUiin<j. 

Acconlirip to ilie iiivoiuioi*. liie coatroi 
is ;!C'f lifcived In j>r'o ; iftit)?^ ihe licd ui" saail 
v.itii a ^>uit;i!jh ;tn.in;-^e*( ne^ivorJc oi- Iny- 
ir» out '>i f)i(>es lf\ -vliicti :mi .•'Hi])le qutuitity 
v.'.iieL' c;iii he sup[>iie'j. iiiidcr ,(<lj{jst;ible 
fjie^.^iu'e. Tlie {>i]>es nuiv he hurled iu 
saiul bed ov :>-rrruized henenvh fbe 

iiO TJie jiipe.-- ;tfv £M.'-.vi<.k^(i with sditahJe 
nuntl>er of ^li^^ffta-.-ue poijits. /H-eret-uhiy in 
Mie l"oL-jti of jets or nozzles ^.viiitth nre pro- 
it- I'ahiy Jii-ecieJ up\v;>r>Js. 

Lhe Uesiijii ol' pipe iterv/oi-k should 

pf'ovitle mr a i'airjy 'Vjual pres<;nre a.r each 
' 1 iseh.'ii'ge p'~»i nr. 

iie con fro i oi" rhe ^rater <Hsc[iar<ve into 
i he S;J!iifi hetl sh^ouiJ. prererablv \je situated 
ar a point or points r'roirj v/hicl) the actual 
*-'.U proceedings on fhe .sand he^l can easiiy lie 
r.bserved. 'f'his conli-ol niay'^ eoijsisv of a 
tuHidKvr of \-;dves v. fiich. shoidd be 5o-cori- 
trucked or arrangeri. .-js to enal>le the 
operator, on one baiid. t:> iucrease or de- " 
Cj-ease the pressure of the v/ater supply 
and. on the <^ther hand, to supply ivatei* 
to the vdiole or only a part or part^ of tlie 
surface of th.e sand bod during the actual 
ioa ni i ng opera tion . 
tO Thus, by means of ilie inrention. the 
foaming of^ the molten siag v.ill not de- 
pend only on the 1 inn ted! and in most 
cases, inadequate qua titity of crater con- 
tained in tlie moist sand and v.hich r.as 
4-3 supplied previously to the po!iriag opera- 
! i ' vn ; r)n the con t l a r \ . t Ji e slag ^.'i 1 i receive 
rite addir ionai v/aJer t]i;!J ;t j-equires 
eonveri I'r into foam of the requii-ed 
do-'^Te-j porosity, and flii- hnth dirdng 
u)u[ Tiftcr [he actu-d i)ouring operation/ 
Mor-over, t-he sU-g ---ill receive the addi- 
fiona] water vhere it i'- ?-equired and from 
* ' 1 e " o f r ec t . d i r- c 1 1 o » i . n a tj le iy . f ro m u n *1 e r- 
noatii. Tliis hiMei* tactor is -n iinportaut 
oo eonsideratioii. as l:he application '.f v-Mter 
fVorn tb,e top on. lo rh^e inch en sla.e vili 
not pi-ofluce i.n-iui, but v/ill break up the 
vtn-i ferial into t:ranuies. It is essentlrd. to 
rrnp th- w.itev i.jn^Te,-. leal li t-]ie rnoUt^-.i 
(V) i;.',v'er of slag in order to produce steani ol 
suliicient presstjre (o peueirate tiie slaii: 
both iiutially autl v/hi!.- the slatr remains 
possessed of sufn(:i--:il iscosily 'to ailov 
a continuation of such penetraVion . 



M;. \Uc mt't hf,.] r.'i ;}u-^ in '.-jotiftit . noi 0." 
'>t\h can the ne(a.'S>:'r;- inJ-'nii-s* oi' \\;;iir'>- 
be --nppjie'l ibe •■igli; t.ui. l*\ 

Ti-a^on oi. j!k- [.v ' . i-^i' - i''>«* <-<.")nr'M. lb*- 
^'. aier sujipiy <an; ; = i-. j loc.-t lis-.'' i t '» jiar 
ricufar <eciiotts oT tlrt- :'o;;r!diT:; .M't':'. 7'bt- 7'" 
ultimate resuh .ii fbi< iMcilii;. i- Hial th" 
opt-!';ti.or is in a. p^.^ilifift io v;* v- f f'e 'juap- 
Ti:;. aiut the dcgteti -li ('"ro-ii v oi' tUv. ioan 
ill patclies or locali^ie- j'l re!:;uon to ) h* 
Jayta* of sla;;* a< a -vbolv. rl*-' is thus :thU- !'> 
ro produce in out pourijig op-rration. nud 
a^ his choice, \ajioii.s qu.;jU!-"Jc- ot rViiui: 
of different d.^iisities. v/iiicb. v/hen 
cruslted and ini::ed. ^vjii -ivp the \-;'V' 
licular blend re'.juirco. sJt; 

A rirrthef- advantacie <ii ;he inven.iif.ii i- 
tliat the tliickiies.v ot xhe hr.vr ''f ^iac:' fhat 
c ; i ! I he po 1 J red < » ve r the - : a » d I : e ' • -.v i i ( r) e - 
[iCrA solely ny\ the possipali^y ot ohtainin*:;- 
an •nlequa^'e va^ei- supply v.-itidri sl)ort -So 
period, and th:^t va(J not usually preseiir 
:'ny difficuh\. Pi-oT-joiii*; .'ninle v/ater i< 
;!V;ulahle.. in to '2h toiis oc slao- in a. singh^ 
ladle can be poured o\ er * he s.-uid bed with 
one tilt of d:»e labile and fo;ajKa.l siiruj!- 00 
t^aneously in 1 to 2 rjunu^es — time hjoir 
'piite irnpossilde v.-irh ?nachine foa*rung. 

<)v.ing to the various ia.ctoi*s nientiono^J 
ai»ove, the floor area required lor the nias^ 
f^rofffict^Of ) ot ihe toavr-ed -^l-^-j aceonl.Tng Oo 
to ;lie inven_tioa. (»an be )'oduc*'-o one or 
t^vo -and beds of !i;niied d/e which . by 
;-ea<:on of the fact thai prope?- i'oann'iig 
taS^s place tliereon. -vii! ii-ool qiileldy for 
cl earin_g and re-uKe. ItH) 

Aflditional. control in tlte foanuiaz 
operation can be achieved by providing 
':^ne or raore trotigiis f.>r conveying the 
molten slag from the Indle to' the sand 
bed. '['lie trough or i roughs fiaiy ha'.e 105 
i^rnnclies or l.>e provided u'idi .-i number 
'.f outlets for controlled f.li^iriimtion 
the molten -^hi- ovei- d'c <and l>ed. or m:iy 
be movable for tlie speed- j-nd equal di^- 
*-ri[>urioir of tiH* molten sl;)g .-^^ it c^^u'ie- TIO 
m*op: the ladle. \ spee-h. ;md equal di<- 
:r*ii)unon of the ri'oli-en ^!ag c-^u he :?l<n 
■^cb'f^ved by ht\ing /»))t ^-he ^Mud he'J ir? ■> 
pariicular - :\y, a-; ov )n-k;i!- i^ in '-h^:' 
form o^" >;leps -o thai :• cascav^e efiecr 1^ Uyi 
profhiCfi'd v'iien ihe n' -i^va dag i^ poorod 
therooii. rnder dio^'- cfalid'^as ea^^h 
^fep of ;he bed vili. t:d:.- '^n!y • eerf;da 
'pjandty of molten slag, thn overHo^v bei'^-: 
( ■■; ; ^ se d on :u U oo j ^■^ i i c a H y ' n ^ h e next ^ t y, i ori 

so OVK 

Hated tliis 18ti). - .f danuai-v 

KASELTrXE. LAKE CO 
2s>. Soutbrinqitoo Buii.iiii'js. 
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COMPLETE SPECIFICATION 



Imni'ovefi Metliocl for 



the Production 
Smelts 



of; Porous Slags oj: other 



1., Mauuki. llAiJ.Ai--HATCiiAiin, a Britlsl) 
subject, of 7, yueeii>^ Acre. C-lieuiu. hi i:he 
County oi: Sun.v,v . <lo liere.hy <Lecl;M*e tlie 
nature of tliis iuveutiun iuid in what; 
rn:iuaei- the same i^^ to 1)6 performed, to he 
pai-ticiilarly described anti ascertained m 
and by the followin.c^ statement: : — 

The inveutiou relates to an iiuijroved 
iTiethod for the production of porous or 
ceiluiar foamed shigs or other smelts. 

To produce fofuned slag or smelts it 
has akeady been proposed to pour molten 
blast furilace slag over a static bed . of 
-porous sand or like material which, prior 
to the pouring of the slag, luts been well 
moistened with water. 

Tiiis method, which can for convenience 
be referred -to as the " sand-foaming ' 
method, should, if successful, have had 
substantial advantages over the various 
foi-ms of foaming machine?^ such as those 
emplovina foaming wheels, coTiveyors and 
the like, because it would have elinainated 
the extraorcHnary heavy maintenance 
costs of these machines. These machines, 
beiuLi exposed to molten material at a 
temperature of about 14tt0— 1500 degrees 
Centigrade and to cold waiter and steam 
coutaniinated l)y sulphuretted hydi*ogen, 
are subject to exceptional wear and teiir 
and are short lived. 

1)1 spite of tliis most attractive advan- 
tage of sand- foaming over machme foam- 
ing, the former method could not V^e 
adopted for the cheap nuiss- production oi 
foamed smelts and the method, notwith- 
standing the advantage mentioned, has 
been abandoned mainly for the followinr: 
reasons : — 

It is well known irhnt blast-furnace 
slates vary within wide limits in regard to 
tlielr chemical composition, temperature 
and viscosity. The degree of foamabilit\ 
of slags depends, however, essentially on 
these three properties. Blast furnaces 
are operated to produce iron and not slag 
and, therefore, the production of suitable 
f;laos is, at best, only of secondary import- 
ance. It is due to this fact that foannng 
50 methods, to be successful, must be capai)le 
of adapting themselves readily to the 
variations in the proj^erties of the slag. 
In ^ihort. the methods must be controllable 
to M nia-rked degree. Such adaptation 
55 doc!^ not ])resent i\ serious problem when 
inachines nre used for foaming, ns it is 
comparatively easy to provide for the con- 
trol of such machines by varying the 
. speed of movement of their part?<. in nrder 



lo ri'diiCL' or inciL'.ase 
subjected to !o;nmn<:; 
Tlie same applies to 
which is also readil 
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varialde within wide 
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limits where a machine is employed. 

I'll ere is, hov/ever. a limit to the varia- 
tion of ([uality i)i connection with machine 
foaming. 'Hie Uniit is set by the fact 
that the iron or steel components of the 
i^oamina' machines can stand up to only a 
certain' aniouut of heat. Beyond this, 
crackinii or buckling occurs. -\ slag or 
smelt vvhich is easily fonrnable mil re- 
spond immediatelv on being brought mto 
contact v/ith the water of the foammg 
machine, producing thin cell walls which 
lose their glow in a iew seconds. Such 
material can remain in touch with iron or 
steel wdthout causing damage. Less foam- 
able material, however, or material which 
sliould be foamed less in order to produce 
:t stronger and heavier foam, will have 
strong cell walls, which will remain 
plastic and ^lo\\-ing l^or a considerable 
time. In these circumstances, the mate- 
rial will play havoc with iron or steel 
necessitathig' repairs and involving mam- 
tenance costs entirely out of keeping with 
the vahie of the foamed slag as an indus- 
trial material. 

Hence, from the economic point ot 
viev.-. machine foaming can deal only with 
the hgliter types of foams. • As heavy 
foams^have a great field of usefulness in 
connection witli structural light weight 
concrete, the impossibility of producing 
at a reasonalile cost these kinds of foam 
on machines is a serious drawback. ' 

T'he ability to obtain the necessary con- 
trol with the sand-foaming methods as 
proposed up to now was completely lack- 
iiiiv. The bed of sand had to be well 
nioisteiied previoush' to pouring. Due to 
the ^-ery hiudi temperature of the niolten 
slai;-. the comparatively small quantity uf 
nioTsKire contained in the top part of the 
sand bed was instantly evaporated as soon 
as pourinir commenced, thereby producing 
a top layer of })erfectly dry porous sand 
which acted as an effective insidator for 
the moisture in the lower layers and so 
prevented additional inoisture reaching 
the shn;'. The iiouring of the molten slag 
rai to The sand bed from a single fixed 
position had the furthei" disadvaiUa.ge of 
producing a comparatively thick layer nt 
^lacr which, in consequence, could be 
foamed only to a. small degree as the quan- 
titv of moisture contained in Hie top part 
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of the >:uui \)ed \Vi\^ unplet ol^- in:iUe<|u;ft<^ 
fo}- tre.'ifnjt'iit- n( ilio laver shtu ihrou-.;]!- 
n Hi )* I;' tioi i f ile '^ritld. 

1)0(1 Witii \\';lt«i- to t':'.:i)it ilOC;;<^;M'V ir; 

pirxluct* ;i u-;)1('r Je'.el on top nf the ^..iiJ 
<;m«i mud proved, iitefrecrive ,')s i( led lo 
, rlu-^ pfodur-tion o}-:n)iiiaf<Mi shicr in><te;)d 
of foanu'd s(:ji;-. forniatioii of a fhick 

lavor of could Jtnve in-en avoided Jiy 

In moving the ladle uJiile tde slair therein 
was I)eino eni})tied liver ihe sand bed. 
tliereby ainnntj; to produce a layer of sfa- 
;-uHie.ientiy fliiir for ihe rntiistnre contained 
in the top part of the sand bed to he 
lo adequate. Tnder the^^e eoiulitiony. Iinv/- 
ever, the ai'ea required. Jo obtain a surti- 
rieut output of foaiMed. <lac;- would have 
been so exces?:ive as to ho uneconomical 
fof practical f:iurp'-.se^. 

The ultimate rt-suit of operatin- witii 
the -^aid foaaunu method u-a< that thi' 
foam f>rofhiced \v;i< con-Wfleraldy heavier 
and denser than. nn<\ could not compete 
with, tiie product nf coutrollefl ritaeJiine 
:^-'> foamino vWiieh. for the sake of plant 
maintenance, is linu'ted to the prod.uction 
of liglit foam. (in the other hand, tiie 
use of the ^aid foaniin.L^ method for the 
production of a liiiht toi\m by spreadin- 
;:n the ntolten ^htu in a thin layer would not 
constitute a competitive method for tlie 
mass production of fo;aued <ia.i;-, owiuf: (o 
the larj^c Moor area rerpiired if a .^iood out- 
put is to be uiaiuraine.L These are the 
-"J.I reasons wJiy, in -^pite of rhe -reat attrac- 
tions attached to the ehmination of hiuh 
fdunr maintenance cost<. the sand foam- 
in- niethod failed and was nf)andoned- 
Summing up the difrerence between 
4t» snntl foann'jii; and machine foaming. it 
can be said that -^and foann'mx could pro- 
duce oidy toame<l slags that are far too 
heavy. whiUt machine foaTuin^- caii pi-o- 
duce only the liditer tvpes of foamed 
4o <Ia-s, 

The object f)f the present invejition is -^.i 
to improve and adapt the ori-inal sand 
foaming niethorl. that while retaining- (Jie 
same basic ch'it"itf*tenstics. it is hrouaht 

oo under fiill control duriiir;- the actual fo^un- 
hvj opei-ation ajid thus is caf>able of deal- 
u\r: t^trectively with the vawin- qualities 
f>f juolten sla- or alternatively pj-oduce 
varyin- (|ualitie*^ in tii*- formed product, 

'>-^ By the invention it is possible to 
obtain foarrrerl slaj;- in ii wide rantre oj' 
(juality. 

Accor<:lin,ij:_to the invention, the control 
isi achieved l)y provitlin- the bed of sand. 
CW) witlj a snitahly arranged net-v^-oj-f: or Jav- 
oul of [)ipes throu.uh v.inVh an anude 



'irraiK-ed hel''.w rhe -an*] 



;;re imried in 
i)ed. 

I'he pipes .nv pr.*\idtMl ujth a -uifable 
iMind>er -S" ■.:is^di: ivv poi.u^. p>\; u)-.ih[y in 
'.he form <if jet< .-,r ih>x:/1.os '.\-lnoh pw- 7'.. 
terabit directed u]nv;n'/ls. 

1'he design oT ff.e pipe iietw-.-k' diuiild 
provide fo)- fairly cju;)] p»-es^(ire af each 
di-chari^e poijii-. 

The control of the w^oer discliarc^ed into 7". 
the s;oid be<l sliould prefer:ddy be situated 
at jvviTit or po))]t< fi'ov«t which' t]»e a.clual 
lirocee(h'niis nu the sjiwj bed can ea-^^ily be 
^tl^i^evved. This control liiay consist of a 
•uind>er of valves which should be so con- Mn 
<tructed or arran^^ed as enable the 

opera. tor. oti one liaiid. to increase oj- de- 
crease the p»es^iire <,f the w-iter supplv 
and, on .tl:e . it]»er h:.nd. to -upply water 
fo'lhe whole or ^ynly a parr or parts -d' Hie S5 
u»-face nf ihe sm}.,! I>r.<-| .lureni: the lUrtu.d 



onantity ot water ran be sup])i!ed (>el?iw 
the poured out molten sh-r.c;- under adiust- 
,able pressure within the cerv short time 
0;> required for the actual toandivj . The pines 



t'^anung opera tion 

-Vs an alteriiari\e to tlie use of a f^e<l 
coniposed of sand, rliere nuiy be utilised. 
;'or sp^-cial purposes, n bed nj^de up fron* 0(» 
porous aiiv^^re^ates ho'-yer ^:?-e. sa\ A" or 
so formin- !ar;*er e-^vitii-^ winch ' will 
])en)ut the ust n\ larger quantities oi' 
water and aioid :he tV>nnation of rymrl 
sliuli^e. 9^ 

^till aoojher airerjettive is to c*>nstrnct; 
!he bed out ooroii^ hone\cond)ed con- 
ci-ete- Such a honeycond.>ed l)ed wi»h a 
weir i Levelled -^iivfiXjo e;fn be saturated 
witit water even Jo Uie extent of ptrodue- l.nu 
ing a film of ware>- om t'.p of the concretf. 
This film of water will ' initiate i lie fo;.m- 
iriLi when the molten sl^.p Jc: poured on ihe 
.bed and he followe'l up by adrh'tionMl 
•juantities of water supidied. from rf,e pipe l.u-^ 
iiet-Wf>ric emi^edd.ed in the parous concrete 
bed. Thtis ;io granulation ^vill lake place 
win'ch, as ^^e-n^iot;ed betV.re. w.:,uld be tlie 
ea-^e if molten slag vrei'e jioured on to ;> 
soft sMn<i beW. which is over-saturated with 110 
w:>ter. 

By tuea.ns . .t rhe invention." tlie foann'iig 
of the ?noiten sl^g vijll not depend ojdv 
"U the limited . and in inost ca^e^. in-nle- 
qua.te qna.ntity of v.-ater contained in the Ho 
inoi^f >-.n,] uhich \vas sunpHed prior 

fo the pe^uring opera.tio.n: on the contrary. 
Ihe sIm- -iU i-eeeive all the additional 
water that it requires eoTive'-t ii into 
foam of {.be reuuired degi-e^ of porositv, i:>n 
an.d tjiis iv.^rli d.urincr and" :-fter th- aetual 
pouring opc-ration. Ah.reover. the sb^; 
u-ill receive the a.dditJona] water whei-e it 
is re.]nire.'l a.nd froin tltc correct <lirecUon, 
uan.elA . fronj undo'Jier.tli. Tiiis tatter J-jr, 
t'act<n' is :in inqv.M-f-o,^ eousiderat ion. ;t< 
the anplic'utinn i,r jVot!. the top on 

.^o Mie inoPen. -lag Avili not pr^vJuee loaiM. 
hut vail break nr. the uiateriul into 
groiudes. ft is essential to trap the 
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v.*.>te'L' urKiGiueatli tlie luolteu hvfdr of shiu, 
iii ot'uor to firoduce :^t(?:rtn oi: sufficiGiit 
jirBs^irro; r-v ]iaiiSf-i;;U:r. Mie sloji; botii 
hiiti;'lly wliilo the reiiiain.^ 

^:nni-inu:Uinit <-,i' sncli penefivatioii. 

By fhe luol-hoil oi': the iiiveiition. nor- 
r>nly cfM (he iieceoSiu-^-- quautity oi: \v;i.lev 
be isuppILod al. tlio I'i-ht- tirui*. hut, by 

10 veasou of provision Jor control, the 

water i>upply can also be localised to p:ir- 
ricular section;:: oi tiifi foaming area. The 
iijtini.-ite vei^ult oi: this facility is that the 
operatfu' in a position to wiry the quan- 

1;1 tify- niul tlie degree of pov<>sity of the foam 
jij ' ]i;)tdies ..If* lot! :ili ties in relailfju to the 
lavc'.i- of slag aK a wliole. He is thus able 
to produce ill one poriring opera tiou, and 
at his choice, va.riou^ (iuautities of foam 

2(] (hfi'erent densities, which. \vh-?n cri.i?;hed 
and niixed. will ;rive the (jarticuiar blend 
required. 

A further adviuitage of the invention is 
til a t tlje tlilcluiess of l lie layer of slag tliat 
2n eirn be p.oured ove)' tlie f<ximing bed will 
deti*--iid .solely- on the possibility of obtain- 
in fi* f,n udequnte ^-atev supply v-itlain a 
shoi't period, and fciiat will not usually 
pi*esent: any difficulty. Providing ample 
MO wator is available, 10 to 20 tons of slag in 
XI sir.irle ladle can be poured over the foam- 
ing bi-(\ with ojie lilt of the ladle a.ad 
to;uued simultaneously in 1 to 2 minutes 
— a time Imiifc quite impossible with 
niachine foaming. 

Owhig to the various factors mentioned 
above, .the floor ai'ea I'equired for the mass 
production of the foamed slag according 
ro tlie invention, can be reduced to cue or 
40 tV«^ sajid beds of limited size vrhich. by 
reason. of the fact that proper foaming 
takes place thereon, will cool quickly for 
clearing and re-use . 

Additional control in the foaming 
45 operation can he a.chieved by providing 
nue or more troughs foj- conveyiiig the 
molten slag from the ladle to the sand bed. 
The trough or troughs niay havt: branches 
or i>e provided with a number of lAiitlets 
r^(^ for controlled distribution of the molten 
sLig over the sand bed. or may be nmvalile 
for^ tlie speedy and ^-quut disitribution u'i 
the itirdtea slag as it comes from tlie ladle . 
A s]>eedy and equal distribution of the 
il^l molten slag can be also achieved by lay- 
in. out tlie sand bed in a particular way. 
a.s by nutkiuu it up in the form of sJ;eps <o 
that' :i ca-';cade effect is produc.od when the 
molten slag- i>i -pourerl thereon. Under 
no those conditions each step of the bed will 
talvt^ only a certain (|uantity of molten 
;slaa'. the overliow beini: passed on anto- 
matlcally to tiie next step uufl so on. 

Various iU'rarigements for carrying out 
G5 the method of the invention are diagram- 
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ruatically iUust-rtited i 
d r ; I v>' j n g'S , in w 1 li e-h : ~ - 

Figure 1 is :i pl.tu 
arrMaigf-inKini . 

Figure _ is a. -^eeliMO.-d. cievati'>n on Mie 70 
litie 2 — of Figure 1 . 

r'iguro -J a ]dan \iev/ illustrating a- 
nuidihed arrangement n'i the water p)ipes. 

Figure I a sectional view illustrating 
a |i:uticular application of Ihe foaming 7r> 
bed. 

Figure o is a.n end view, piully ii\ sec- 
tion, illuslrfding means ftjr rlistiibnting 
ihe slag ovei* tlie foaming bed- 
Figure (> is ;hi end vieu'. partly in set;- 
liou, illustr-atiiig a casc^adc arrangement, 
and 

Figure 7 is a ^iectional view illustrating 
:( snitai.ile eonslrnctiiju of v/ater jet. 

I tel erring more parficularly to Figures SH 
1 a] id 2. the I'oaming bed is hulicated at R. 
Tt n\ay c^.aisist of sand, or of porous aggre- 
gates 'of larger >v/a^ tiian sand x^-^^'^'lf'^f-^^- 
tiv of t'jurous lioney-eomljed concrete. 'I'lu*. 
]>ed is confined in an open topped fiame 00 
or box 0 of suitable iriatt-riul and of con- 
venievit size aiid shape, the frame or box 
being shoun in the drawings as of rect- 
angulai- shape when viewed from above, 

Bui'ied in the foaming bed are a On 
plurnlity of eveuJ;y disii'ibuted jets 10 each 
of vvhieh i^ fed with watei- by a pipe 11 
extending from a chest or n-janifold 12 
which is provided with a jdurality of con- 
trol valves lo, one for eucli feed pipe 11. 10(» 
Water is supplied to the chest or manifold 
by supply pipes 1-1 extending from storage 
tank»5 15'. the tanks holding'enongh water 
for a. complete foaming operation. It will 
be uiulerstood. of course, that the chest or 105 
manifold may l)e sup]-ilied with water 
direct from the inains instead of from 
storage tanks. 

Molten sLig is supplied to the siu'face 
(»f the foa.ndng bed 8 front a ladle 10 vrhich 110 
is >nounit^d oji a wheeled carriage 17 rim- 
uing on track I'ails IS af the side of the 
foaming bed. Thi/ slag m;i,y he poured 
frfuit tiic ladle 10 ot\ to the foaming bed 
\ry u tiltin;.; of tlie ladle fio its carriage or 115 
l.iv bringing it o\er llie f<iamiiig bed and 
then tilting it i>\ means r.f lifting and 
tilting l;iclde (not shown). 

The foaming bed is siiown It) be 
at r.in-e'd liori^.ontalK . luit it may be in- 1'20 
cli ned slightly it^i prom<»tt' the s]i reading 
of the molten slag ihereover. 

Tn Figauv 2 the slag in foamed condi- 
tion a!ul ready f<"tr reniov;d fi'oni the foam- 
ing bed is indicated at 19. 1'25 

\Viih the arrangement of feed pipes 11 
aiul conti'ol valves \o illustrated in 
Fi-uures i and 2. tlie amouiifc of water 
flov.dng to each of the jets 10 can be con- 
trolled independently. l^^'t» 



i*"ii:;tn'c -J <\i<'t\\'< :t cliiTei'eiit L'.fyyiv.ocnou nl; 
ifi'^ HH''f \>'i\-c< (I tM Mie i.'t. LlLV.: ^Ik- 
11 iir.'i)>e!; '^j joi- :'Vfj !^'^0'' Iliey are 

*^\CV. •!)<-' iet- <'«', i'j'.^d lil^.O i'i't'Ce 'ji'OUpS 

t^rcii oi! ^vlijcli ;^ siii-jio icc'l pipe 

Li. iV'ia tue cl-'e-rt or j'ii.-uiiioJJ 12. the 
IcicLer J)eiu.i,- ].-io\hA'jd . .viili Jjirei.^ eouti'oi. 
10 v/;*"ve^^ 1o, one lot- eae!-» pipe ^en'ing a 
.::Toup. Tue cbest or iimniioh}. is; supplied 
v:bh \v;\f-^r iu [he ^--nw. mt^naev ti< before. 

It -"ill be .-ippreeiuteW- iha^: the grouping 
:uTiingenieni iDaicatea in Figure o is 
lo luiveu oulv l.u ^-.'irr oi e\aiii[>le aod ^ll^lt a 
i^reMier or ie^ser niinEl>er ot' 'r/o ups may 
Ije employed. 

Where tlie iV-^aniiiie bed 8 corapoi^ed 
•>i" porous ;*;4*^re.C:':?t:e or iioneycombed con- 
20 creie. Figure 4 iit'.lic;>.tes tbe possibility 
ot* ^upplyiii:; til rough rlie jei^ 10 such a 
* quao-titT ol water lluM iiot only is the bed 
eornpleteh s;'tt uiTtied, but a lihri or layer 
20 oi: v.i^ter pro.ideu and lui^intained 
2o Oil top of I tie bed durfng the poiu-iug of 
I he molten rnateiial. 

Fi!;^ure r* illustr;ues iueaus enabh'ug tin 
even distiibutiou ot* the molten slag over 
: he foaming bed to be obtvdned. Such 
:-"!0 ruei^ns consist of n -^.'heeiefl trough 21 
t>rid.:j;in.& the foam in be'l 8 ond ruuiiing 
na track i*aik 22 arr;?noef| iit 'he sides of 
rhe bed- the ("i-ou^!) I:)eitig f)r''»vided with a 
[jiuraiiry of outlet spouts 22</, The trough 
-Vj is suppheri with molten slav through one 
or more sp';uvs 28 exteiKliu,^ from the ladle 
16 which i-i uioutired on n vrheeied enr- 
riage 17 rminiui? in trock' r:iiis 18 as 
before. 

iu Figure 0 siiowr? hov/ fojiming in accord- 
,?nee 'with the m.ethocl of the inreution can 
be effected with, a ca^^^cr'de rrrrangement. 
To this end, m plurality of foaming beds 
V are pro\-irled. tlie beds beiug orranged 
4o successively one below the other after the 
i;"t^hioii of '^teps or >i-o»rs :»s indicated at 
24. On ei\ch step tliere is pan 25 which. 
C'ou^-.dn^; a foaming bed and the upper 
t'dge '^f v/hich lies ^d^ove the ^uvince of the 
bed. Each bed is provi'ied v.ith :* series 
of r.-ater jets 10 v.'h.ich may be fed in the 
same Titanner as iiu^ lieen described with 
reference to Figures 1 and 2 or Figure 8 
for example, 
'"^o 3.[olten slag, indicated at 26. is sup- 
plied to the first and highest bed from a 
ladle 16 whicli is mounded on a wheeled 
can-ia^^e 17 runnJng on trock rails 18. As 
'be molten. <lag snver;d-i: over the bed, the 
60 :'M-rt in CO :o tact ~ith and immediately 
adjacent tbe bed. f'^sanis and then soh**li- 
ties, indicated at 27 v/hile. the surplus 
molten slag spills o ei- -Ue edge of the pan 
25 on to the ne:-:-. lower bed where a fur- 
Co ; "her port forfm>: and solidities, the. re- 



■ (!:drider spiihni; 'ive;' o.: :n '\.^.. lowi ;' 

ae*' ^o 'Jii Ttnii Mtc '.\'lif»!e oi iip' 

r.ftltei' ^lag e'>»>nn-: i":' -tn :b*' !;'dlr 
*'- 'eni iiii M\ tanned. 

r*'-eferabh'. ii;*]<-'p*-ai. n u <•(>( ^ m ^* 

]vn\it^iy^ "'ay ■ \*': . ^{s*i i\ ■.aff^r i •'. 'la--' 
\<'\< iu e-a-i: bed <o .'b-ai ibf ;'n:(>u;(f 'tf 
''. ai'.'i* in ea.cb ijod. is <!Oii ;n \'ifb i N*- 



o u ' i U 1' J i w ; f r j|;e i' (• a t r u 1 1 g "be re f o . 
A ^uit'able constructioii of v/atcr jei 
illustrated In Figure 7. Tbe jet crtusist^ 
of a tlu'oat portion 28. J" he lower enal '»f 
which is joined to tlie feed pipe 11 and the 
iipper end of wliich is provided with a 
dat'ed mouth 20. rlie v.liole i>eiug .<et in 
concrete >10 which protects the jet aud 
pifies fi'orn tlie eftects of hent and from 
mechanical dam.-i-je from i:ools oi" t^acklc 
u^ed for rcmovbic the foamed, slati from 
t'bo foaniin-i;- be<l. A shield (not shown) 
may be provided over t^he mouth of th.e jet 
i-o nre\'ent the in^vres- of tnaterial from 
rhe foatning bed. 

Having nov. particularly described and 
ascertained the natiJre Ol my said iuven- 
tioii and in what manner the same is to be 
performed. I declare that what I claim 
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1. Herliod for 'he production of porous 
or cellular foamed slas; or other smelts. 0.5 
e- .mprisiii^i pourin!:: tlie jnolten slag or 
other molreo material on tr. a. bed of 
porotis inateriai wdule water i^ supplied to 
J be interior of the '>ed b;. jets connected 
io a network of pipe^. the amount of lOti 
wale*' passing to Jb.e ^ets being con.trol- 
lable during the actual foaming operation. 

2, Method according to claim 1. where- 
in the bed is composed of sand, or of 
porous aggregates of larcrer particle size 10-5 
til an sand, or of porous honeycombed 
concrete. 

Method aecordin^i to claijn 1 or 
ci:'im 2. v.\be''ein the water jets are buried 
in the bed of porous ma (-e rial. 110 
- 4. Method according to any of the pre- 
ee<.ling claims, wb.erein the amount oi 
waier passing "o each jet is controllable 
inder-endently of th? other. 

o. ATetho*! according- to r^/.i- of claims 115 

1 to wherein the jet- ai3«i tlieir pipes 
are arranged hi group-. 'Iv? amount ot 
water passing to eacif *,a'oup beiniT;- con- 
trollable independently of the other. 

G. Method accord In. q- ro any of claim 120 

2 to 5 applied to a t^ed made of porous 
ag^recrate or porous honeycoml'ied con- 
crete, wherein il^e amount of water sup- 
plied to the bed is >;.d'u:i"!!v nor ouly fully 
'o saturate the bedt ^wjt- a^l-o to ].rovide and 125 
maintain a. Hhn ov hiye:* '-l /.-;;eer rhereon 
«iurin/z the pouring of the molten material. 

7. Aiethod according to any of the pre- 
cediiig claims, wherein a plnr.-dity of beds 
of poron*^- mateVic»l are u^ed. the be^^s ISO 



beiuiS ari-finged in cascade. 

S. Metliocl for Vlie producMoii oi. jjorous 
r,i; ccJhihiv roiiincci shiL- nv oiJier snioUs, 
:is iK^iviiihcinre dc'S(:n*l)C'(L 

0. h\)v w^e in cMi-ryiiig out: (lie iriollHid 
accord ing t:o an\- of the preceding clamis. 
i.lic arranj^ement^ ii (-rein before dcscrihetl 
with refereuce t:o the :iccoiapaiiying drav/- 
ings- 



Hak'd this 2orrl day of Deceiidoer, W4> 

HAsFJ/riNh:. i.Aivi-: co., 

■JM. Sout-hamptoii ]^ uildiitgs. 

Ij<md((ii. I Might lid. and 
l<t — 2;1, West: 44rli Street, 

New York, T.S.A., 
Agents for the Applicant. 
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